1. To determine the impacts on water quality of recommended application rates of swine manure, based on nitrogen uptake requirements of crops. 2. To study the long-term effects of over-application of swine manure on nitrogen leaching to groundwater. 3. To study the long-term effects of spring and fall injection methods of swine manure application on crop yields, and nitrogen, in surface runoff and shallow groundwater. 4. To develop and recommend appropriate manure and nutrient management practices to reduce the water contamination potential from manure and UAN applications and enhance the use of swine manure as an alternative to the use of inorganic fertilizers for Iowa's sustainable agriculture.
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Objectives of the Study 1. To determine the impacts on water quality of recommended application rates of swine manure, based on nitrogen uptake requirements of crops. 2. To study the long-term effects of overapplication of swine manure on nitrogen leaching to groundwater. 3. To study the long-term effects of spring and fall injection methods of swine manure application on crop yields, and nitrogen, in surface runoff and shallow groundwater. 4. To develop and recommend appropriate manure and nutrient management practices to reduce the water contamination potential from manure and UAN applications and enhance the use of swine manure as an alternative to the use of inorganic fertilizers for Iowa's sustainable agriculture.
Progress Report for the Year 2000
New field experiments were initiated Fall 1999 to demonstrate the impacts of six nitrogen and phosphorus management systems on crop yields and water quality. Table 1 gives a brief history of the past and current crop and nutrient treatments imposed on 36 one-acre plots.
The data given in Tables 1 through 3 are from the first year of the study. Table 2 gives yearly average NO 3 -N concentrations in the tile water, yearly NO 3 -N losses with tile water and total N removed by the grain. System #4, with application of 150 lbs-N/ac from swine manure, resulted in the highest yearly average NO 3 -N concentration of 38.8 mg/l in tile water. The main reason for this high NO 3 -N concentration in tile water was that these plots were under continuous corn from 1993 to 1998 and received continuous applications of swine manure during the past six years. Table 3 shows that System #4 with fall manure application resulted in the lowest corn yield of 153.5 bu/ac but the highest soybean yield of 71 bu/ac. Again, these yields are affected by the past management history of these plots. Table 3 also gives NO 3 -N concentrations in the basal corn stalk in the fall and in the soil in the springtime, respectively.
The highest values of the corn stalk tests are associated with the highest corn yields, but trends are not consistent. Data in Table 3 indicate that four out of six treatments had adequate availability of nitrogen in the top foot of the soil profile in late springtime. The LCD treatments indicated a serious need for additional application of nitrogen in the springtime. 
